Catharanthus roseus is an important medicinal plant commonly known as Madagasker periwinkle. Traditionally different parts of its used in the treatment of various diseases (e.g. diabetes, menstrual regulators, hypertension, cancer and antigalactogogue etc.) in number of countries. The essential oil of leaves and flowers of Catharanthus roseus growing in Bangladesh were investigated by gas chromatography coupled to mass spectrophotometery (GC-MS) to determined the chemical composition of the volatile fraction and identify their chemotypes. Quantification of active principles through analytical tools is essential for establishing the authenticity and credibility. Extraction by steam distillation and analysis with GC-MS have been shown to be valuable tools for the identification of the constituents of essential oil of leaves and flowers of Catharanthus roseus and can provide a useful guide about the variation of the components. The main objective of the present study was focused on identification and quantification of chemical constituents present in the essential oil of leaves and flowers of Catharanthus roseus by GC-MS methods. 24 compounds consisting (95.99%) of the total for the case of leaves were identified. And total 10 compounds consisting (98.20%) of the total for the case of flowers of Catharanthus roseus were identified by GC-MS analysis in Bangladesh. For the case of leaves the identified components were : terpenoids (75.41%) , alkanes (6.0%) , aldehydes (5.5%), fatty acids (3.6 %), ketones (3.2%), alcohol (2.28%) respectively. For the case of flowers the identified components fatty acid esters (98.20) % respectively.
Introduction
Catharanthus roseus (Common name-Periwinkle, Vinca; Bengali-Nayantara, Synonymes-Vinca rosea; FamilyApocyanaceae) popularly known as madagascar periwinkle is a potential source for anti-leukemic alkaloids. It is cultivated mainly for its alkaloids, these having anticancer activities 1 . It is an evergreen subshrub or harbeceous plant growing up to 1 m tall 2 . The plant has historically been used to treat a wide range of assortment of diseases. It was used a folk remedy for diabetes in Europe for centuries 3 . In India, a juice from the leaves was used to treat wasp stings. In Hawaii, the plant was boiled to make a poultice to stop bleeding. In Chaina, it was used as an astringent, diuretic and cough remedy (4) . In central and South America, it was used as a homemade cold remedy to ease luncogestion and inflammation. Throught the Caribbean, an extract from the flowers was used to make a solution to treat eye irritation and infections. It also has a reputation as magic plant. In Australia, hot water extract of dried leaves is taken orally for menorrhagia, diabetes and extract of root bark is taken orally as febrifuge (5, 6) . In Brazil and England, the hot water extract of dried entire plant is taken orally by human for diabetes mellitus (7, 8, 12) . In China, hot water extract of the aerial parts is taken orally as a menstrual regulators (9, 10) . In Dominica, decoction of dried leaves used orally to treat diabetes, hypertention and cancer (11) . ) In France hot water extract of dried entire plant is taken orally as an
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Journal homepage: www.ijpbr.in antigalactogogue (9) . In India , hot water extract of dried entire plant is taken orally by human for cancer. Hot water extract of dried leaves is taken orally to Hodgkin's disease. The root extract is taken orally for menorrhagia (10, 13) .
Bangldesh is blessed with a rich source of this medicinal plant, Catharanthus roseus. It is a easy growing plant in Bangladesh. Although different part of these plant are medicinally active but no systematic analysis were done here for the analysis of essential oil of its leaves and flowers. After all Bangladesh is not only geographically but zeologically different from other countries. It is well known that physiological changes do occur in plants due to changes in geographical sites, climatic and environmental conditions which result in the production of nonidentical plant metabolites in the plant grown in different geographical regions. By considering theses facts and the medicinal values of the plant, the essential oil of leaves and flowers of Catharanthus roseus growing in Bangladesh were investigated by gas chromatography coupled to mass spectrophotometery (GC-MS) to determine the chemical composition of the volatile fraction and identify their chemotypes.
Materials and Methods

Collection of the plant material
Fresh leaves and flowers of C. roseus were collected from the gardens of Chemistry Department of Dhaka university, Bangladesh in June , 2013 and identified by the taxonomist of Bangladesh national Herbarium , Dhaka, where a voucher specimen (No. = 39512) has been deposited.
Essential oils of the extraction
There are a number of methods employed for the extraction of essential oil or volatile oil from the plant. In the present study steam distillation method was used. This extraction procedure was simple and itself could also provide a valuable means of producing flavor extracts from leaves and flowers of Catharanthus roseus under mild conditions which preserve the natural characteristics of the fresh product. In the process, definite amount of sample (fresh leaves (500g) and flowers (300g) of Catharanthus roseus separately) was taken in a distillation flask (Clevenger's apparatus). Then distilled water was added two third of its volume to the flask. Then the flask was heated by electric heating mental for 4 hours. Volatile substances of leaves and flowers of Catharanthus roseus and generated steam from the flask were condensed by water condenser before collection. The essential oil was lighter than water and so could be separated out. The steam distilled essential oil layer over water was collected, and washed with analytical grade ether. The ether extract of the oil was dried over anhydrous Na 2 SO 4 and then filtered. It was collected in vial. The ether was removed in vacuum condition. Thus the essential oil of fresh leaves and flowers of Catharanthus roseus were ready to use. For both the cases the essential oil was waxy. The essential oil yields were 0.04% from leaves and 0.06% from flowers. The samples were stored in a refrigerator at -13C until analyzed.
GC-MS Analysis
The essential oil of leaves and flowers of Catharanthus roseus were analysed by ionization of Electron Impact Ionization (EI) method on a GC-17A coupled to a MS 2010 instrument. Fused silica capillary column temperature of 40˚C was maintained with carrier gas helium at a constant pressure of 90 kPa. Samples were injected by splitting with the split ratio 10. Essential oil sample was dissolved in chloroform. The operating condition were as follows: name of column-RTS-5MS, diameter 30 cm, length 0.25mm, temperature of the column-initial temperature 40˚C ( for 2 min) , injector temperature-220 ˚C, holding time 5 min, column packingcolumn packing was done with 10% diethylene glycol succinate on 100-120 mesh diatomic CAW, splitting-samples were injected by splitting with the spilt ratio 10, carrier gashelium at constant pressure 90 kPa, sample dissolved-in chloform, range of linear temperature increase-10˚C per min.
Preparation of essential oil samples for GC-MS analysis
Essential oil was diluted to 7% by chloroform. An inert gas (nitrogen) was introduced from a large gas cylinder through the injection part, the column and the detector. The flow rate of the carrier gas was adjusted to ensure reproducible retention time and to minimize detector dirt. The sample was then injected by a micro syringe through a heated injection part when it was vaporized and carried into the column. The long tube of the column was tightly packed with solid particles. The solid support was uniformly covered with a thin film of a high boiling liquid (the stationary phase). The mobile and stationary phases were then partitioned the samples and it was separated into the individual components. The carrier gas and sample component was then emerging from the column and passed through a detector. The concentration of each component compared to the total was measured by the device and generates a signal which was registered electrically. The signal passed to a detector and introduced to the mass spectrometer for identification.
Results and Discussion
The GC-MS analysis allowed identification and quantification of 24 compounds from the essential oil of leaves and 10 compounds from the essential oil of flower of Catharanthus roseus growing in Bangladesh. Interpretation of mass spectroscopy (GC-MS) was conducted using data base of National Institute Standard and Technology (NIST) having more than 62000 patterns. The spectrum of the unknown component was compared with the spectrum of the known component stored in the NIST library. The retention time, molecular weight, molecular formula and composition percentage of the sample material were recorded and presented in It can be seen from table-1 that the total of identified components is 95.99% and the composition of nearly 4.01% of the leaf essential oil remained unidentified. Here major components were identified as phytol (57.47%), geraniol (7.9%), neophytadiene (3.37%), 3,4,4-trimethylcyclohexa-2-en-1-ol (2.28%), (E)-Octenal (2.30%), and menthol (2.07%), these six compounds together comprised 75.39% of the oil.
The following compounds are present 1.0-1.7% concentration in the oil: tetracosane (1.7%), (E,Z)-octa-3,5-dien-2-one (1.7%), tricosane (1.5%), octadecanoic acid (1.5%), tetradecanoic acid (1.3%), benzaldehyde (1.3%), Linalool (1.3%), heptanal (1.2%), γ-Eudesmol (1.1%), geranyl acetone (1.1%), α-Eudesmol (1.10%), tetradecane (1.0%), nonadecane (1.0%), 2-methyl4-heptanone (0.9%), heneicosane (0.8%), decanoic acid (0.8%) , (E)-decenal (0.7%), 3-octen-2-one (0.6%). A total of 10 compounds accounted for the bulk of the flower essential oil (98.20%). Here the major components comprised 84.26% of the oil, these are identified as palmitic acid (34.65%), methyl ester of 9-Octadecanoic acid (Z) (29.88%), Octadecanoic acid (11.37%), methyl ester of 9,12-octadecadienoic acid (Z,Z)-(8.36%). The other compounds were ethyl oleate (4.60%), ethyl ester of hexadecanoic acid (3.96%), ethyl ester of octadecanoic acid (1.61%), ethyl ester of 9,12-Octadienoic acid (1.30%), methyl ester of tetradecanoic acid (1.28%), methyl ester of eicosanoic acid (1.19%). It is interesting to note that, among the flower and leaf essential oils, the major components of the two essential oils are found different. The relative concentration of various chemical classes in the volatile oil in the case of leaves were: terpenoids (75.41%), > alkanes (6.0%) , > aldehydes (5.5%), > fatty acids (3.6 %), > ketones (3.2%), > alcohol (2.28%) . And for the case of flower essential oils the major constituents were fatty acid esters.
Conclusion
The overall features of the leaf and flower essential oils of C. roseus allow the interface that the genetic regulation of the pathways of the essential oil constituents is quite different. The observed variation in the compositions of volatile constituents in the leaves and flowers may be due to organspecific expression . Here in the case of leaf essential oil the major compounds were found as terpenoids (75.41%) whereas for the case of flower essential oil it was fatty acid esters, which although present in leaves (3.6 % ) only. Also alkanes are found in leaf essential oil but it was not observed in the case of flower oil. This may be due to that leaves posses phytosynthetically active chloroplasts, the flower petals are largely devoid of chlorophyll and their chloroplasts are therefore phytosynthetically incompetent chromoplasts (14) . A comparison of the composition of the leaf oils of C.roseus from New Delhi (India) (14) and Frnace (15) showed wide difference. The oil from India showed higher content of terpenoids for leaf oil and for the of flower oil alkanes showed the higher concentration but from the present study showed for the case of leaf essential oil , terpenoids content higher and for flower fatty acid content higher. For the case of France (15) , the oil from France showed high amount of palmitic acid (64.9%), methyl palmitate (7.25%) and hexahydrofarnesyl acetone (4.01%). And in the present study showed the palmitic acid content is (34.65%), methyl ester of 9-octadecanoic acid (Z) is (29.88%), stearic acid content is (11.37%). The differences observed between the oils from different region may be due to the uses of different varieties of C. roseus as raw material for isolation of essential oils and due to the different agro-climatic conditions under which the plants were grown and also due to the differential genotypeenvironment interaction. It may be also noted that the French oil was prepared from dried leaves whereas fresh leaves and flowers were used in the case of our study in Bangladesh. This may be a further reason for the observed differences between the oils from the two different countries.
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